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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable automatic restoration 
to the state before writing at next start time if a process 
ends halfway in the writing due to abnormality such as a 
power failure. 

SOLUTION: Prior to a process for writing data, a logical 
address, an old physical address before data rewriting, and a 
newly assigned physical address are stored in a logical 
address buffer 404, an old physical address buffer 405, and a 
new physical address buffer 406 and after an in-writing flag 
103 is set, the data are written to a memory 106; and a data 
allocation table 407 is updated after the writing is completed, 
and the in-writing flag 1 03 is made ineffective. Consequently, 
if writing ends halfway due to a power failure, etc., restoration 
to the state before the writing can be done at next start time. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]According to a logical address of data written in nonvolatile memory having been specified, 
The old physical address and the intact new physical address to which said logical address is 
assigned are searched with a management table, While storing said logical address, the old physical 
address, and a new physical address in a logical address storing means, the old physical address 
storing means, and a new physical address storing means, respectively, After validating a flag during 
writing, said data is written in said new physical address of said nonvolatile memory, Said logical 
address currently assigned to said old physical address after write-in completion to an unused state. 
It controls to repeal a flag during said writing, while updating said management table so that said 
logical address may be assigned to said new physical address, At the time of a reboot of said 
nonvolatile memory, during said writing, when a flag is effective, a logical address currently assigned 
to the new physical address stored in said new physical address storing means to an unused state. 
After updating said management table so that a logical address currently assigned to the old physical 
address stored in said old physical address storing means may be returned to said logical address 
stored in said logical address storing means, A self-repair method in nonvolatile memory controlling to 
repeal a flag during said writing. 

[Claim 2]A self-repair method in the nonvolatile memory according to claim 1 , wherein said 
nonvolatile memory is a memory card, a hard disk drive, or an optical disk unit. 
[Claim 3]In a nonvolatile memory apparatus with a self-repair function restored to a state in front of 
data writing at the time of re-starting when power off and an abnormal occurrence stop writing in 
data writing, A nonvolatile storage means which memorizes data, and a data writing means which 
writes data in said nonvolatile storage means, A logical address storing means which stores a logical 
address of data which wrote in said nonvolatile storage means and was specified, A management table 
showing a quota state with a physical address which shows a actual storing position of said logical 
address and said nonvolatile storage means, A function to search with said management table the old 
physical address and the new physical address of an unused state which were assigned to said logical 
address, . [ whether said logical address assigned to said old physical address is returned to an 
unused state, and said new physical address is assigned to said logical address, and ] Or a 
management table control means which has a function which updates said management table so that 
said logical address which assigned said old physical address to said logical address from an unused 
state, and was assigned to said new physical address may be returned to an unused state, The old 
physical address storing means which stores said old physical address, and a new physical address 
storing means which stores said new physical address, A flag in data writing which inside of data 
writing holds validity to said nonvolatile storage means by said data writing means, and holds invalidity 
by write-in completion, When a flag in said data writing holds validity at the time of a reboot of said 
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nonvolatile memory, While returning said logical address assigned to said new physical address to an 
unused state, While directing to update a management table to a management table control means so 
that assignment of said old physical address may be returned to a logical address stored in said buffer 
memory storing means from an unused state, A nonvolatile-with self-repair function memory 
apparatus which possesses at least a data restoration control means controlled to repeal a flag in said 
data writing. 

[Claim 4]The nonvolatile memory apparatus according to claim 3, wherein said nonvolatile memory is 
an IC memory, a hard disk drive, or an optical disk unit. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the self-repair method in the nonvolatile memory 

which saves various data, and a nonvolatile memory apparatus. 

[0002] 

[Description of the Prior Art] Conventionally, in the nonvolatile memory represented by the flash plate 
ATA card, when abnormalities, such as insert and remove of power off or a card, occur in the middle 
of write-in, The written content including a management domain became inaccurate, and there was a 
problem that it becomes a cause, and access became impossible to nonvolatile memory, or this had 
an adverse effect to a host system. 
[0003] 

[Problem to be solved by the invention]In light of the above-mentioned problems, even when 
processing is ended by a certain abnormalities in the middle of write-in [ to nonvolatile memory ], this 
invention, It aims at providing the self-repair method of the nonvolatile memory which writes in an 
internal state automatically at the time of next starting of nonvolatile memory, and is restored to a 
front state, and a nonvolatile memory apparatus. 
[0004] 

[Means for solving problem]To achieve the above objects, the invention according to claim 1 , 
According to the logical address of the data written in nonvolatile memory having been specified, The 
old physical address and the intact new physical address to which said logical address is assigned are 
searched with a management table, While storing said logical address, the old physical address, and a 
new physical address in a logical address storing means, the old physical address storing means, and 
a new physical address storing means, respectively, After validating a flag during writing, said data is 
written in said new physical address of said nonvolatile memory, Said logical address currently 
assigned to said old physical address after write-in completion to an unused state. It controls to 
repeal a flag during said writing, while updating said management table so that said logical address 
may be assigned to said new physical address, At the time of the reboot of said nonvolatile memory, 
during said writing, when a flag is effective, the logical address currently assigned to the new physical 
address stored in said new physical address storing means to an unused state. After updating said 
management table so that the logical address currently assigned to the old physical address stored in 
said old physical address storing means may be returned to said logical address stored in said logical 
address storing means, It controls to repeal a flag during said writing. 

[0005]In the self-repair method in the nonvolatile memory according to claim 1 , the invention 
according to claim 2 is characterized by said nonvolatile memory being a memory card, a hard disk 
drive, or an optical disk unit. 
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[0006]In a nonvolatile memory apparatus with the self-repair function restored to the state in front of 
data writing at the time of re-starting when the invention according to claim 3 stops writing by power 
off or abnormal occurrence in data writing, The nonvolatile storage means which memorizes data, and 
the data writing means which writes data in said nonvolatile storage means, The logical address 
storing means which stores the logical address of data which wrote in said nonvolatile storage means 
and was specified, The management table showing a quota state with the physical address which 
shows the actual storing position of said logical address and said nonvolatile storage means, The 
function to search with said management table the old physical address and the new physical address 
of an unused state which were assigned to said logical address, . [ whether said logical address 
assigned to said old physical address is returned to an unused state, and said new physical address is 
assigned to said logical address, and ] Or the management table control means which has a function 
which updates said management table so that said logical address which assigned said old physical 
address to said logical address from the unused state, and was assigned to said new physical address 
may be returned to an unused state, The old physical address storing means which stores said old 
physical address, The new physical address storing means which stores said new physical address, 
and the flag in data writing which the inside of data writing holds validity to said nonvolatile storage 
means by said data writing means, and holds invalidity by write-in completion, When the flag in said 
data writing holds validity at the time of the reboot of said nonvolatile memory, While returning said 
logical address assigned to said new physical address to an unused state, While directing to update a 
management table to a management table control means so that assignment of said old physical 
address may be returned to the logical address stored in said buffer memory storing means from the 
unused state, The data restoration control means controlled to repeal the flag in said data writing is 
provided at least. 

[0007]The invention according to claim 4 is characterized by said nonvolatile memory being an IC 
memory, a hard disk drive, or an optical disk unit in the nonvolatile memory apparatus according to 
claim 3. 
[0008] 

[Mode for carrying out the invention]Hereafter, a self-repair method of nonvolatile memory by an 
embodiment of the invention and a nonvolatile memory apparatus are explained with reference to 
drawing 1 . Drawing 1 is a block diagram of a memory card by the embodiment. In drawing 1 , it is a 
connector for 101 to connect with a memory card and for 102 connect with external read-out / 
write-in vessel. 103 is a flag during writing which comprises 1 bit of nonvolatile memory which 
displays under writing to the memory 106. An address buffer which comprises nonvolatile memory for 
104 to memorize the contents of an address which can specify all the fields which exist in an inside 
of the memory card 101, and 105 are data buffers which comprise nonvolatile memory for memorizing 
data of one batch of the memory 1 06. 

[0009]The memory 106 is the nonvolatile memory for memorizing the data with which management 
data required in order to manage data to save originally inside the memory card 101 and object data 
was aligned. If management data contains redundant data required for the error correction of the 
number of times of rewriting of a memory, or data and management data has generally mistaken it, it 
will be thought that it has a serious adverse effect for operation of memory card 101 the very thing 
and reliability. 107 is a controller circuit which controls each part of the memory card 101. 
[0010]Next, data writing operation of the embodiment of this invention is explained with reference to 
drawing 1 and drawing 2 . Drawing 2 is a flow chart which shows the usual data writing processing in 
the memory card 101 of drawing 1 . In performing data writing to the memory card 101, the address 
which specifies the object domain of the memory 106 in the memory card 101 is specified from 
writing / read-out machine (S202). The controller circuit 107 sets the specified address as the 
address buffer 104 (S203). A write command is published from writing / read-out machine in this 
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[001 1]After the controller circuit 107 receives a write command, it reads the data currently written in 
the field of the memory 106 which the address buffer 104 shows, and evacuates it to the data buffer 
105 (S205). The flag 103 is set as an effective state during the writing which shows that it is under 
writing (S206). And the data received from writing / read-out machine is written in the field of the 
memory 106 which the address buffer 104 shows (S207). After the above operation is completed, the 
flag 103 is made into an invalid state during writing (S208). 

[0012]Next, the operation at the time of starting of the memory card of this embodiment (power up) is 
explained with reference to drawing 3 . Drawing 3 is a flow chart which shows the processing at the 
time of starting in the memory card of this embodiment. If the power supply to the memory card 101 
is switched on (S301), in order to make the inside of the memory card 101 into an operation enabling 
way, various kinds of initial setting will be performed (S302). When checking the state of the flag 103 
during writing (S303) and having become an invalid state after initial setting is completed, it will be in 
the processor-limited state from writing / read-out machine as it is (S305). When the flag 103 is an 
effective state during writing, the contents of the data buffer 105 are restored to the field of the 
memory 106 which the address buffer 104 shows (S304), and it will be in the processor-limited state 
from writing / read-out machine (S305). 

[0013]Next, other embodiments of this invention are described with reference to drawing 4 . Drawing 4 
is a block diagram showing the composition of the memory card of this embodiment. In drawing 4 . 
identical codes are given to drawing 1 and identical parts, and the explanation is omitted. 401 is a 
memory card and 404 is a logic address buffer which stores the address (logical address) which 
specifies the field of the memory 106 from external writing / read-out machine. 405 is the old physics 
address buffer which stores the physical address of the memory 106 which stored the old data before 
data rewriting assigned to the specified logical address. 406 is a new physics address buffer which 
stores the physical address of the memory 106 newly allocated to the logical address, in order to 
write in the data from writing / read-out machine. 407 is a data quota table for managing assignment 
with the physical address which shows the logical address specified from writing / read-out machine, 
and a actual data storage position. 409 is a controller circuit which controls each part of the memory 
card 401. 

[0014]Next, the method for managing dynamically assignment with the physical address which 
memorizes the data of the memory 106 of the logical address specified from writing / read-out 
machine and the memory card 401 in this embodiment is explained with reference to drawing 4 and 
drawing 5 . Drawing 5 is a figure showing the composition of the data quota table 407 of drawing 4 . 
The data quota table 407 of drawing 4 has the capacity which can store all the logical addresses 
assigned to the adress numbers of all the fields of the memory card 401. In this embodiment, as 
shown in drawing 5 , when the logical address "9999" which does not exist actually to arbitrary 
physical addresses is stored in the data quota table 407, it is shown that the memory area equivalent 
to the target physical address is not used. That is, when "311" is written in as a logical address and it 
specifies as an object, the physical address inside the memory card 401 "0" writes in actually, and it 
becomes the target field. Since "9999" is set to the physical address "1" as a logical address, the 
memory area which a physical address "1" shows will be used. 

[0015]Next, operation of this embodiment is explained with reference to drawing 4 , drawing 5 , and 
drawing 6 . Drawing 6 is a flow chart which shows processing at the time of data writing of drawing 4 . 
In drawing 6 . a logical address which writes in data from writing / read-out machine is specified 

(5602) . The controller circuit 409 stores a specified logical address in the logic address buffer 404 

(5603) . Next, the controller circuit 409 searches for a physical address (the old physical address) 
which a specified logical address shows, and one physical address (new physical address) which is not 
used with reference to the data quota table 407 (S604). And the old physical address and new 
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physical address for which it searched are stored in the old physics address buffer 405 and the new 
physics address buffer 406, respectively (S605). After storing is completed, the flag 103 is set as an 
effective state during writing (S606). 

[0016]Next, data received from writing / read-out machine is written in a memory area which the new 
physics address buffer 406 shows (S607). And an update process of the data quota table 407 is 
performed (S608). This update process specifically makes a value of a logical address assigned to a 
physical address of the data quota table 407 which the old physics address buffer 405 shows an 
unused state "9999", A value of a logical address assigned to a physical address of the data quota 
table 407 which the new physics address buffer 406 shows is changed into a value which the logic 
address buffer 404 shows. Finally, the flag 403 will be set as an invalid state during writing, and writing 
processing will carry out normal termination (S609). 

[0017]Next, operation at the time of starting of the memory card 401 of this embodiment (power up) 
is explained with reference to drawing 4 , drawing 5 , and drawing 7 . Drawing 7 is a flow chart which 
shows processing at the time of starting of this embodiment. First, an injection of a power supply to 
the memory card 401 will perform initialization of the memory card 401 (S702). Next, a state of the 
flag 403 is checked during writing (S703), and, in the case of an invalid state, it becomes with a 
processor limited from writing / read-out machine as it is (S705). In the case of an effective state, 
restoration processing is performed in order to show that writing is interrupted during the last writing 
(S704). This restoring method makes a logical address which a physical address of the data quota 
table 407 which the new physics address buffer 406 shows was assigned an unused state "9999", It 
completes by making a logical address which a physical address of the data quota table 407 which the 
old physics address buffer 405 shows simultaneously was assigned into a value which the logic 
address buffer 404 shows. 

[001 8] Although a case of a memory card was explained in each above-mentioned embodiment, this 
invention can apply this invention, also when nonvolatile storage media, such as a hard disk drive, an 
optical disk unit, etc. besides an IC memory, are used for nonvolatile memory at large. 
[0019] 

[Effect of the Invention]As explained above, according to this invention, the data quota table which 
manages a logical address and a physical address is provided, The physical address for writing in a 
logical address, the physical address before a data rewrite, and the newly assigned data in advance of 
the writing processing of data, While storing in a logic address buffer, the old physics address buffer, 
and a new physics address buffer, respectively, after validating a flag during writing, write data is 
written in a memory, while updating a data quota table after write-in completion, it writes in, and an 
inside flag is repealed. As a result, when writing is completed on the way by power off etc. and a 
memory card is re-started next, it becomes possible to restore to the state before the write-in 
execution which checked the state of the flag during writing and was interrupted. 
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